LOAD RATING CALCULATIONS

DEVELOPMENTAL DESIGN STANDARDS
FSB SUPERSTRUCTURE PACKAGE
32 FT. CLEAR WIDTH

D30032 - 50 Ft. Span



Developmental Design Standards - FSB Superstructure Package

FDOT Bridge Load Rating Summary

| D30032 |
LRFR using Part A
Int. / Ext. Beam Ext. Int.
Span Length (ft) 50 50
Controlling Rating Factor
Weight < < _ = = —
Rating Level Vehicle c8 o ) " 9 o ) " 9
(Tons) s 5 55 a8 s S 5 = S a s
x o g o v & x o o o &
s | §8 | o |28 | §8 | B2
Design Operating HL-93 36 2.05 5.92 N/A 2.22 6.33 N/A
Design Inventory 1.58 4,57 1.12 1.72 4.89 1.17
Permit FL-120 60 1.52 423 N/A 1.65 4,53 N/A
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LRFD Prestressed Project = "D30032 50 FT LR Ext"
DesignedBy = "Fp"

Beam Pro gram Date = "7-6-2016"

filename = "C:\FDOT Structures\Programs\LRFDPBeamV5.0\FSB Data Files\D30032 50 FT LR Ext.dat"

Comment = "FSB 15x59 50 FT"

Legend

TanHighlight = DataEntry YellowHighlight = CheckValues  GreyHighlight = UserComments + Graphs
BlackText = ProgramEquations Maroon Text = Code Reference  Blue Text = Commentary

Bridge Layout and Dimensions

Lheam

=
Span PadWidth-wl | b

BearingDistanc E—\I

-

EBearing

Beam Elevation

Lpeam = 48.83-ft Span = 47.75-ft BearingDistance = 6.5-in PadWidth = 8-in

" ., "hese are typically the FDOT designations found in our standards. The user can also create a
BeamTypeTog = "FSB15X59" 5 rdinate file for a custom shape. In all cases the top of the beamis at the y=0 ordinate.

de

s\ |
i

L L=

' Gap H Widthyeam ‘ g

LI 1 Lv::

@

Partial Section =
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Overhang = 0-ft
Skew = 0-deg

BeamPosition = "exterior"

be = 4.91t

tsjab = if (tslap < 0-in,0.00001-in, tgjqp)

Material Properties

tintegral.ws = 0-in

BeamSpacing = 4.97-ft tsjap = 6-in

NumberOfBeams = 7

hpuildup = 0-in
tslab.delta = 0.3-in
de = 1.08ft

For calculating distribution factors
must be either interior or exterior

Concrete:

Corrosion Classification

strength of slab
concrete

strength of beam
concrete

release beam strength

type of course
aggregate,
"Florida" or "Standard"

0.33
fc.beam
Ng:=|——
fc.slab

AggFactor := if [AggregateType = "Florida" , (1.0-2500), 2500]

0.33
j -ksi

fop 0.33
E.:= AggFactor{ = eamj -ksi

fci.beam

Eg:= AggFactor-( -
ksi

ksi

Prestressing Tendons:

tendon ultimate
tensile strength

time in days

between jacking
and transfer

7/25/2016

effective slab width

LRFD4.6.2.6

Provide a minimum slab thickness to prevent divide by zero errors

Environment = "extremely’

fc.slab = 4.5-ksi

fc.beam = 8.5-ksi

fci.beam = 6-ksi

AggregateType = "Florida”

used in distribution
calculation

(SDG14.1)

density of slab slab = 0.15~m
concrete £

density of beam  ~peam = 0.15~m
concrete 3
. . kip
weight of future  Weightg,yre.ws = 0.015-—
wearing surface 2

relative humidity H= 75

ng = 1.23

AggFactor = 2500

initial beam concrete modulus of elasticity

(LRFD 5.4.2.4) Egj = 4516-ksi
beam concrete modulus of elasticity
(LRFD5.4.2.4) E; = 5066-ksi
fou = 270-ksi tendon modulus Ep = 28500-ksi
of elasticity
E
ratio of tendon modulus Npi = _-®
=075 to initial beam concrete Eci

modulus

. Ep
ratio of tendon modulus n, = —
to beam concrete modulus E¢

MainProgram.xmcd v5.0



Mild Steel:

mild steel yield strength fy = 60-ksi

ratio of rebar modulus Es
to initial beam concrete Nmi : E.
modulus o

ratio of rebar modulus
to beam concrete modulus Ec

d distance fromtop of slab dgjzp rebar = 2.5-in

to centroid of slab reinf.

d distance from top of
beam to centroid of mild
flexural tension reinf.

Permit Loads

This is the number of wheel loads that comprise the truck, max for DLL is 11

dlong = 0-in

Nmi = 6.42

Nm= 572

mild steel modulus
of elasticity

area per unit width of
longitudinal slab reinf.

area of mild reinf lumped at
centroid of bar locations

Size of bar used create
used to calculate development

length

Indexes used to identify values in the P and d vectors

PermitAxleLoad' = (13.33 53.33 53.33)-kip

PermitAxIeSpacingT:(O 14 14 0)-ft

Distribution Factors

DataMessage = "This is a FSB15x59 Florida Slab Beam design, AASHTO distribution factors used"

calculated values:

tMp_gmom = 0.41

user value overrides (optional):

user_gmom:=0

value check

tmp_Gshear = 0.67

User_gspear == 0

mom = if(User_gmom #0, User_gmomatmp_gmom)

Oshear == if(User_gshear # 0, User_gshear:tmp_gshear)

g:= 0.. (PermitAxles — 1)

Eg = 29000-ksi
.2
n
Aslab.rebar = 0-31'?

.2
As long = 0-In

BarSize = 5

PermitAxles = 3

gt:= 0..PermitAxles

tMP_Ymom.fatigue = 0-24

user_gmom.fatigue := 0

9mom.fatigue = if(User_gmom.fatigue # 0, User_gmom.fatigueatmp_gmom.fatigue)

D

Imom = 0.41
Oshear = 0.67

Imonm.fatigue = 0.24

7/25/2016
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Section Views

Beam Section
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Non-Composite Dead Load Input:

kip kip kip
Wq|ap = 0.508-— W, =0.778-— W. =0-—
slab ft beam ft forms ft

Add _ kip additional non composite dead load (positive or negative)
—Wnoncomp = 0'0'? note: not saved to data file, may be saved to Mathcad worksheet.

kip
Whnoncomposite := Wslab + Wheam + Worms + Add_Wnoncomp Whoncomposite = 1.285-—

kip
Whnoncomposite = Wslab + Wforms + Add_Wnoncomp WDnoncomposite = 0-508-—

Diaphragms/Point Load Input

End Diaphragms or Misc. Point Loads over Intermediate Diaphragms or Misc. Point
bearing... included in bearing reaction Loads... included in shear, moment, and bearing
calculation only reaction calculations
EndDiaphragmA := 0-kip begin bridge IntDiaphragmB := 0-kip input load is per
- beam
DistB := 0-ft

Longitudinal Distance B, C,
EndDiaphragmE := 0-kip end bridge IntDiaphragmC := 0-kip & D - Measured from CL

Bearing at begin bridge
DistC := 0-ft g J g

IntDiaphragmD := 0-kip

DistD := 0-ft
[+]
Composite Dead Load Input:
Kip kip
Wiyture.ws = 0.053-—— Wparrier = 0.123-—=
ft ft
) kip additional composite dead load (positive or negative)
Add_Weomp = 0'0'? note: not saved to data file, may be saved to Mathcad worksheet
kip
Weomposite := Wruture.ws + Wharrier + Add_Weomp Weomposite = 0.176-—
kip
Weomp.str = Wharrier + Add_Wcomp Weomp.str = 0.123-—=

7/25/2016 MainProgram.xmcd v5.0



Release Dead Load Moments and Shear

Release DL, M(Kip-ft) & V(kip)

3001
M L
releasen
kip- ft
— 100t
Vv
releasen
kip b Sotttceccccccccceqecccccecsttttnnnnae e, . : '
0 12,207 24.415 IR T:7 % A L R LY T ¥: %
- 100~
Locationp,
ft
max(Mrelease) = 231.8-kip-ft max(Vrelease) = 19-kip
0]

Noncomposite Dead Load Moments and Shear

Noncomp. DL, M(kip-ft) & V(kip)

4001
3001
Mdl.non.compn
kipft 2007
le.non.compn 100"
kip N S
0 12,207 24415 T TTTgggs et e e e e ee e 883
- 100
Locationp,
ft
max(Mai non.comp) = 366.5-Kip-ft max( Ve non.comp) = 30.7-Kip
[+]
7/25/2016 MainProgram.xmcd v5.0



Composite Dead Load Moments and Shear
Composite DL, M(kip-ft) & V(Kip)
607
IV'dl.compn 401
kip- ft
— 20t
le.compn
kip W abbbdbbbd b A LLLLLE LY T VT T PPN e =
0 12.207 24.415 36.623" """ ccccecccecqggy
- 20"
Locationp,
ft
max(Mchomp) = 50-kip-ft max(Vd|_Comp) = 4.2-kip
[+]
Distributed Live Load Moments and Shear
Dist. LL, M(kip-ft) & V(kip)
4001
Mdist.live.posn
kip- ft
300
IV'dist.live.negn
kip- ft
V . .
dlst.llve.posn 200
kip
Vdist.live.negn
kip 100
MShrdist.Iive.posn
kip- ft
IV|5hrdist.live.negn
kip- ft
— 100"
Location,,
ft
Beam End Reactions... with IM factor only
max(Maist live.pos) = 389.5-kip-ft min(Mgist live.neg) = —9.4-Kip-ft Reaction, | = 62.87-kip
maX(Vdist.Iive.pos) = 61.9-kip max(Mshrdist,“ve,pos) = 341.8-kip-ft Reactionp = 35.67-kip
7/25/2016 MainProgram.xmcd v5.0



Prestress Strand Layout Input Strand Pattern
Generator:

Instructions: Strand Pattern Input Mode:

Double click the icon to open the ‘Strand Pattern StrandTemplate :=
Generator'. Specify the type, location, size, and
debonding of strands. When finished, press the

f I-*
=
‘Continue’ button. Then press '‘Read Strand Data’ I

button. Then press 'Recalculate Worksheet' button.

Recalculate Worksheet Read Strand Data ‘

Collapsed Region for Custom Strand Sizes...

[¥] Strand Multiplier

[¥] Strand Data and Pattern

[¥] Strand Properties

Tendon Layout

/ \

- 10 { { o o

[ eeseedesssssensiasens

0 20 40 60

<> <> Debonded
@@ @® Full Length

+ + Draped

Beam Surface

SupportLocation ejease = 0-ft  distance supports are located from the end of the beam after release;
may be used to check lifting points immediately after transfer

7/25/2016 MainProgram.xmcd v5.0 8



Partially Stressed Tendons (" Strand N")

partial prestress total force

PartialPSgqrce = 40-Kip
PartialPSggrce = 40-kip

PartialPS¢qge := if(BeamTypeTog =" ,20~kip,PartiaIPSforce)

centroid location of partial prestress

PartialPS|gcation = 1.4375in
from the top of the beam
PartialPS|gcation = 2-in

2.4375-in if BeamTypeTog = "II"

3-in if substr(BeamTypeTog,0,5) = "FSB12"
2-in if substr(BeamTypeTog,0,5) = "FSB15"
3-in if substr(BeamTypeTog,0,5) = "FSB18"

PartialPS|gcation :=

PartialPS|gcation Otherwise

[¥] Section Properties & Strand Profile Properties

Release Stresses

Release Stresses (ksi) Top, Bot., & Allow.

ftop.beam.reln \

M 0 Ttee.. 12207 24.415 36,623 .e"" 4583
f ‘ ....... ....... '
bot.beam.reln \ °°-.-..," PPUPT L [}

- _ I- ‘ L0 N '
ksi \ ]
fall.tension.reln “ S 'I
—2r ——"’_-- -------
ksi “ "v"— “~~s‘ "
— = =~
f ‘\ P - S < ]
L4
all.comp.reln _a
ksi
_ 4
Locationp,
ft

[¥] Prestress Force

7/25/2016 MainProgram.xmcd v5.0



Final Stresses

ftop.beam.stage&cln

ksi

ftop_slab.stageB.cZn

Final Stresses (ksi) Top, Bot., & Allowable

Kksi e ar e anre N e G e EE C RO G O EE C EE C EE C EE C EEC EE C RN C EE C EREC EE C RN C R C GNC GRN C GNC GN C GO GN O GN O GB O GB ©

o
P

ftop.beam.stageS.cZ n

ksi

fbot.beam.stageB.cZ n

\
\
\
ksi \
f ) \
top.beam.FatlgueIn °‘
-2r .
\

ksi

fall.comp.caseln

ksi

P 24,415

fall.comp.caseZn

eeoe — 4--
fall.comp.FatigueIn

ksi

falltension P e e e 00000000000 000000000000000000000000000000000000000000000000000000000030
’ n

ksi

[¥] Release Checks & Final Checks for Capacity Ratio (CR)

Stress Checks
min(CR_ftension.rel) =263

min(CR_feomp.rel) = 1.23

min CR_ftension.stageB) =177

min CR_fcomp.stageS.cl) =199

>

(
(

min(CR_feomp stages.c2) = 2.07
(

min CR_fcomp.Fatiguel) =283

7/25/2016

Locationy,

ft

Check_fiension.rel = "OK"
Check_feomp.rel = "OK"
Check_fiension.stages = "OK"
Check_feomp.stages.c1 = "OK"
Check_feomp.stages.c2 = "OK"

Check_feomp.Fatiguel = "OK™

MainProgram.xmcd v5.0

(Release tension)

(Release compression)

(Service 111, PS + DL +LL*0.8)

(Service | ,PS + DL)

(Service I, PS + DL +LL)

(Fatigue |, (PS + DL)*0.5 +1.5

Fatigue Truck
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Strand Pattern Checks

CheckPattern0 = "OK"
CheckPattern1 = "OK"
CheckPattern2 = "OK"

CheckPattern3 = "OK"

CheckPattern = "OK"

check 0 - no debonded tendon in outside row

*Note: Check 1 may be less than

check 1 - less than 25% debonded tendons total ~ 30% provided that debonding does

check 2 - less than 40% debonded tendons

not occur within the horizontal
limits of the web (See SDG 4.3.1)

in any row

check 3 - less than 40% of debonded tendons (LRFD5.11.4.3)
terminated at same section

check 4 - more than half beam depth debond (SDG4.3.1)
length

[=] Section and Strand Properties Summary

Section and Strand Properties Summary

Aveam = 746.75-in’

Yeomp = —4.91-in
2

Adeck = 394.98-in

db.ps = 0.6-in

foy = 243-ksi

T
Lshielding = (0 0 0)

Concrete area of beam

lpeam = 14367.7263~in4 Gross Moment of Inertia of Beam
about CG

Gross Moment of Inertia

Dist. from top of beamto CG lcomp = 40848.1989-in”
of gross composite section

Composite Section

about CG

Concrete area of deck slab Aps = 5_4.in2 total area of strands

diameter of Prestressing strand  min(PrestressType) =0 0 -low lax 1 - stress relieved

tendon vield strength

ft

Apsrow = (46 08 0.2)-in”

fpj = 203-ksi prestress jacking stress

0 1 2 3 4 5 6 7 8 9
d _ -12| -12| -12| -12| -12( -12| -12| -12| -12| -12
ps.row =
-10| -10{( -10| -10{( -10| -10| -10| -10| -10| -10
2 -2 -2 -2 -2 -2 -2 -2 -2 -2

TotalNumberOfTendons = 25

NumberOfDebondedTendons = 0

NumberOfDrapedTendons = 0

7/25/2016

StrandSize = "0.6 in low lax"
StrandArea = 0.22~in2
JackingForce per strand = 43.94-Kip

MainProgram.xmcd v5.0 11



Location of Depressed Strands

0.2

0.6

0.8

III Section and Strand Properties Summary

Prestress Losses Summary

fpj = 202.5-ksi Check_fpt = "OK"
. Note: Elastic shortening losses are zero in concrete stress calculations

AfIOES = O-ksi when using transformed section properties per LRFD 5.9.5.2.3
Apr = —21-ksi — =-10.14-%

foj

. fpe
fpe = 182-ksi — = 89.86-%
foj

0.8~fon = 194.-ksi Check_fpe = "OK"

Service Limit State Moments

Service | and Service Il Moments (Kip-ft)

1000
8001
M Serl .....o...' o........
I
Kip-ft 7.t
cam— 400._ / “ s L]
I\/|pos.Ser3n /o °
Tk
0 12,207 24.415 36.623 48.83
— 200"
Locationp,
ft
max(Mpos ser1) = 805-kip-ft max(Mpos sers) = 727.1-Kip-ft

7/25/2016 MainProgram.xmcd v5.0 12



[#] Calculation of Summary Values at Midspan & Stress Comparison with Different Methods

Summary of Values at Midspan

"Stage " "Topof Beam (ksi) " "Bottof Beam (ksi)"
1 -0.92 -1.94
Stresses = 2 098 -t
4 -0.91 -1.67
6 -1.85 -0.85
8 —2.47 0.17
"Condition " "Axial (kip)" "Moment (Kip*ft)"
PrestressForce = "Release" -1138.6 -331.4
"Final (about composite centroid)" -1023.2 —285.7
"Section " "Area (in"2) " "Inertia (in™4) " "distance to centroid from top of bm (in)"
"Net Beam " 741.13 14278.86 —-7.85
Properties = | "Transformed Beam (initial)" 776.61 14823.21 -8.01
"Transformed Beam " 772.76 14765.94 -7.99
"Composite " 1174.92 42518.31 -5
"Type " "Value (kip*ft)"
"Release" 231.8
ServiceMoments = | "Non-composite (includes bm wt.)" 366.5
"Composite™ 50
"Distributed Live Load" 385.9

Stage 1 ---> At release with span length equal to length of the beam. Prestress losses are elastic shortening and overnight relax

Stage 2 ---> Same as release with the addition of the remaining prestress losses applied to the transformed beam

Stage 4 ---> Same as stage 2 with supports changed from the end of the beam to the bearing locations

Stage 6 ---> Stage 4 with the addition of non-composite dead load excluding beam weight which has been included since Stage 1

Stage 8 ---> Stage 6 with the addition of composite dead load and live loads applied to the composite section

7/25/2016 MainProgram.xmcd v5.0 13



[»] Camber at Release, Short Term Camber, & Summary of Slope Data

Camber, Shrinkage, and Dead Load Deflection Components

Camber & Deflection

cEmeEmeEROERO RO Eme Mo am o o,
.-.-.-.-.-.-.-.-.-.‘

ing T =" —cme ™.
[72] L] ’ [ ] - e ® [ ] ‘.
E ,::" ...o....................000... ~.=:\
E o‘:’ ....... ......°~.\:§o
E ’ < ® [ °q ° §
c ° L L] °
=
8
5]
o
I D e Yy LT TR 5" =/t -
-
Location in feet
e camber @ release
eeee camber @ 30 days
camber @ 60 days
= e = camber @ 90 days
=« = camber @ 120 days
camber @ 240 days
= 1on-composite dead load deflection
=« e+« composite dead load deflection
live load deflection
"Stage" "Changein L @ Top (in)" "Change in L @ Bot. (in)" "Slope at End (deg)" "midspan defl (in)"
"Release" —0.0583 —-0.2857 0.3152 0.6192
"30 Days" —-0.1825 -0.5511 0.5486 0.8366
"60 Days" —0.2283 —-0.6491 0.6388 0.949
"90 Days" —0.2522 -0.7 0.6857 1.0368
SlopeData =
"120 Days" —0.2668 —-0.7313 0.7145 1.1087
"240 Days" -0.2934 —-0.7881 0.7668 1.3029
"non-comp DL" -0.071 0.0623 —0.2546 —0.7953
"comp DL" —0.0053 0.0106 —0.0305 —0.0954
"LL" —0.0355 0.0711 —0.2038 —-0.6259

[#] Ultimate Moment Capacity

7/25/2016

MainProgram.xmcd v5.0
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Strength Limit State Moments
Nominal and Ultimate Moment Strength (Kip-ft)

(Mn
¢mommn< mn)0
ot $0000000000000000000000000000000
M 1500
Cl’mn
W
’..'... ....\
..\~\ .
LS
°N

kip- ft
M () e
pos.Strl s
it 1000 prch
kip-ft , z '.\.}
Mpos.Stern
kip-ft 500
Mreqdmn
kip-ft
000
0
0 12.207 24.415 36.623 48.83
Locationmp
ft
«(Mn
d)mommn ( mn>0 -
CRStr.momn =10 CRStr.mommn = Mread LRFD5.7.3.3.2 m'n(CRStr.mom) =124
q mn
max(Mreqd) = 1288.6-kip-ft CheckMomentCapacity := if (min(CRstr.mom) > 0.99, "OK™ ,"No Good!" )
CheckMomentCapacity = "OK"

[¥] FSB only - Design Check of Transverse reinforcing Bars E

[#] Shear Analysis

Strength Shear and Associated Moments
Str. V(kip) & Corresp. M(kip-ft)
1500
Vu.Strn
1000
kip
Mshry str
" 500
kip- ft
0 - ep e a» oo o> E» @ D @
0 12.207 24.415 36.623 48.83
Locationp,
ft

max(Mshr sr) = 1189.4-kip-ft

max(Vy str) = 152.8-kip
MainProgram.xmcd v5.0
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D

Design Shear, Longitudinal, Interface and Anchorage Reinforcement

Stirrup sizes and spacings assigned in input file

Location spacing Number of Spaces area per stirrup
Al stirrup 12 4 0.8
A2 stirrup 18 1 0.8
A3 stirrup 18 1 0.8 5
S1 stirru tmp_s = | 18 |-in tmp_NumberSpaces = | 1 tmp_Astirryp = | 0.8 |-in
. 1 0.8
S2 stirrup 18
) 1 0.8
S3 stirrup 18 . 08
S4 stirrup 18 '
Locally assigned stirrup sizes and spacings The interface factor accounts for
situations where not all of the shear
To change the values from the input file enter the new values into the vectors below. reinforc_inq is embedded in the
Input only those that you wish to change. Values less than 0 are ignored. poured in place slab.
user_s SN user_NumberSpaces o = user_Astirrup .= interface_factor S —
nspacings nspacings nspacings nspacings
Al stirru
A SR Lin 1 B 0.25
A2 stirrup _1.in 1 0 5 05
A3 stirrup 1.in 1 el 1
.2
S1 stirrup 1.in 1 —1.in 1
. .2
S2 stirrup _1-in 1 —1-in 1
S3 stirrup —1-in -1 1.in2 1
S4 stirrup -1-in -1 —1'in2 1
—1-in2

Recalculate Worksheet

[*] Spacing Computation

Stirrup sizes and spacings used in analysis

The number of spaces for the S4 stirrup is calculated by the program to complete the half beam length.

A1l stirrup 12 p "
A2 stirrup 18 1 08

A3 stirrup 18 1 0.8

S1 stirrup s=|18 [-in NumberSpaces = | 1 Astirup = | 0.8 e

S2 stirrup 18 1 0.8

S3 stirrup 18 1 0.8

S4 stirrup 18 8.25 0.8 EndCover = 6.5-in

7/25/2016 MainProgram.xmcd v5.0 16



[¥] Shear Steel Required vs. Provided Computation

Shear Steel Required vs. Provided

T Al I T
E}‘%HQ@“P”ishear
—_—
ot
| |
| |
v.reqdhS 0,87 r .|
| | o
in2 | | \
3 . 1
0.6[T 0 7]
A - '
VprOVShrhS ‘ ‘ (XN XN TN XN YN NN TN TN XN YN XN TN XN YN NN TN XN YN J
| |
-2 l l
In | |
— 0.4 | N
ft I I
00 ; ;
StirLocArea; | 1
| |
2 02| | 1
1 | |
| |
| |
l l
1 1 ! !
0
0 10 20 30
Locationpg  Locationpg
s , StirLocAreag
ft ft
Shear Capacity - Required vs. Provided
LY Locationjshear
|
|
| ,. -,
V Lo
U.Strhs j \.
o | Seme.
kip 5 i -.-.-.-._.
— ' : -.-°-°-.-o-.-o-.-o-.—.-
] | rrm——
<|>shr'Vnh .' o T .
g 40000 .7 B R T TN EOUU -
. ) '-J
- i
- i |
V. ! [
bshr s.prov.shr, o i |
0 |
kip !
—— |
Pshr-Ve |
hs 200, ;
kip 1
bshr Ph
kip
30
Locationpg
ft
7/25/2016 MainProgram.xmcd v5.0
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[»] Computation for Checks

CheckShearCapacity = "OK"

CheckStirArea = "OK"

CheckMaxShearStress = "OK"
CheckMaxStirSpacing = "OK"

CheckMinStirArea = "OK"

[#] Longitudinal Reinforcement
Longitudinal Steel Required vs. Provided
1500
O DPE0 0 SO m0 D000 S0 D0D0
e
Vlong.reqdhS Lo
1000 7z
kip /
y /
long.prov 0
L
kip /

- /

4

0
0 10 20 30
Locationpg

CRLongSteeIhs = if Vlong.reqdhs < .01kip, 100,

CheckLongSteel := if (min(CR_ongsteel) > 1,"OK" ,"No Good, add steel!" )

ft

Vlong.provhS
min(CR_ongsteel) = 1.36

V,
Iong.reqdhs

CheckLongSteel = "OK"

[#] Interface Shear Reinforcement

Interface Steel Required vs Provided

30

i
vi.reqd, o H
in2 0.4 p
f !
— ]
Av.prov.interfacehs I. -
02 emememen
in2 !
ft ]
—tel= k’
0
0 10 20

Locationpg
ft

18

[#] Interface Steel

7/25/2016

MainProgram.xmcd v5.0



Typically shear steel is extended up into the deck slab.

These calculations are based on shear steel functioning as interface reinforcing.

The interface_factor can be used to adjust this assumption.

.2
max(AVf_min) = O-%

max(AVf_deS) = 0-?

in2 If max(Avf.min) or max(Avf.des) is greater than 0 in2/ft,

interface steel is required.

ChecklnterfaceSpacing = "OK"

CheckinterfaceSteel :

TotallnterfaceSteelRequired + 0.001-in2

it [ TotallnterfaceSteelProvided

>1,"OK","No Good"]

ChecklInterfaceSteel := if (substr(BeamTypeTog,0,3) = "FLT" ,"N.A." ,ChecklinterfaceSteel)  ChecklInterfaceSteel = "OK"

Anchorage Reinforcement and Maximum Prestressing Force

Was FDOT Design Standard splitting reinforcing used? (bars Y,K, & Z)

StandardSplittingReinforcing :=

if yes-> checks max allowable standard prestress force

es N - . . R
v if no-> checks stirrup area given input prestress force

[¥] Splitting (Bursting) Resistance

ChecksSplittingSteel = "N.A."

CheckMaxPrestressingForce = "OK"

Summary of Design Checks

check0 = AcCeptAASHTO
check3 := Check_fp

check6 := Check_fcomp.rel

check9 := Check_fcomp stages.c2
check12 := CheckMaxCapacity
check15 := CheckMinStirArea
check18 := ChecklInterfaceSpacing
check21 = CheckPattern0

check2 4= CheckPattern3

check27 := CheckStrandFit

check1 := AcceptSDG check2 := AcceptOntario

check 4= Check_fpe check5 := Check_fiension.rel
check7 := Check_fiension.stages check8 := Check_fcomp stages.c1
check10 := Check_feomp.Fatiguel check11 := CheckMomentCapacity
check13 := ChecksStirArea check1 4= CheckShearCapacity
check16 := CheckMaxStirSpacing check17 := CheckLongSteel
check19 := CheckSplittingSteel check20 := CheckMaxPrestressingForce
check22 = CheckPattern1 check23 = CheckPattern2
check25 := CheckPattern 4 check26 := ChecklInterfaceSteel

check,g := Check_SDGy 2 pisplay, Link to Note- Checks, 0, 1 & 2

[
check! = 0 2 3 4
0 IIOKII IIN.A'II IIN.A'II IIOKII
click table to reveal scroll bar...  [TotalCheck = "OK" |
7/25/2016 MainProgram.xmcd v5.0 19



LRFR Load Rating Analysis

FDOT Maintenance Office Bridge Load Rating Manual

[+] Load Rating Computations

"Limit State"
"Strength I(Inv)"
"Strength 1(Op)"
I—RFRIoadrating =
"Service 111(Op)"

"Strength I1"

Longitudinal Steel Check:

CRLongSteeI.HL93 =1.46 CRLongSteeI.Permit =1.36

[¥] Write Data Out

"Service HI(Inv)"

"DF" "Rating"
0.41 1.58
0.41 2.05
0.41 112
0.41 1.59
0.41 1.52

"Tons"
"N/A"
"N/A"
"N/A"
"N/A"
90.96

"Dim(ft)"

2244
22.44
22.92
22.92
21.49

"DE"
0.67
0.67

"N/A"

"N/A™
0.67

Moment (Strength) or Stress (Service) Shear (Strength)

"Rating” "Tons" "Dim(ft)"

457  "N/A" 1.43 HL-93

592 "N/A" 143 HL-93
"N/A"UNJAT UNJA" HL-93
"N/A"  "N/A" "N/A" HL-93

423 25391 143 *Permit

*note: default permit load is
FL120 per input worksheet

CheckLongSteel|gagrating = "OK"

7/25/2016
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LRFD Prestressed Project = "D30032 50 FT LR Int"
DesignedBy = "Fp"

Beam Pro gram Date = "7-6-2016"

filename = "C:\FDOT Structures\Programs\LRFDPBeamV5.0\FSB Data Files\D30032 50 FT LR Int.dat"

Comment = "FSB 15x59 50 FT"

Legend

TanHighlight = DataEntry YellowHighlight = CheckValues  GreyHighlight = UserComments + Graphs
BlackText = ProgramEquations Maroon Text = Code Reference  Blue Text = Commentary

Bridge Layout and Dimensions

Lheam

=
Span PadWidth-wl | b

BearingDistanc E—\I

-

EBearing

Beam Elevation

Lpeam = 48.83-ft Span = 47.75-ft BearingDistance = 6.5-in PadWidth = 8-in

" ., "hese are typically the FDOT designations found in our standards. The user can also create a
BeamTypeTog = "FSB15X59" 5 rdinate file for a custom shape. In all cases the top of the beamis at the y=0 ordinate.

de

s\ |
i

L L=

' Gap H Widthyeam ‘ g

LI 1 Lv::

@

Partial Section =

7/25/2016 MainProgram.xmcd v5.0 1



Overhang = 0-ft
Skew = 0-deg

BeamPosition = "interior"

be = 4.97 ft effective slab width LRFD 4.6.2.6
tslap = if (tslab < O-in,0.0000l-in,tslab) Provide a minimum slab thickness to prevent divide by zero errors
Material Properties
Concrete:
Corrosion Classification  Environment = "extremely” density of slab slab = 0_15.m

concrete £
strength of slab fe slap = 4.5-ksi _ kip
concrete density of beam  ~peam = 0.15-—

) concrete ft3

strength of beam fo.peam = 8.5-ksi
concrete . . kip

weight of future  Weightg,yre.ws = 0.015-—
release beam strength feibeam = 6-ksi wearing surface ﬂz
type of course - . -
aggregate AggregateType = "Florida relative humidity H= 75
"Florida" or "Standard"

f 0.33
Ng := _C.beam used in distribution ng = 1.23
feslab calculation
AggFactor := if [AggregateType = "Florida" , (1.0-2500), 2500] SDG14.1 AggFactor = 2500
5t beam 0.33 initial beam concrete modulus of elasticity
Eqi= AggFactor-( k - ) ksi LRFD5.4.24 E.i = 4516-ksi
Si

b
E; = AggFactor{ coee
ksi

Prestressing Tendons:

tendon ultimate
tensile strength

time in days

between jacking
and transfer

7/25/2016

BeamSpacing = 4.97-ft tsjap = 6-in Npuildup = 0-in
tintegral.ws = 0-in NumberOfBeams = 7 tglab.delta = 0.3-in
de = 1.08 ft

For calculating distribution factors
must be either interior or exterior

(LRED5.4.2.4) E. = 5066-ksi

mj0-33 beam concrete modulus of elasticity
- ksi

fou = 270-ksi tendon modulus Ep = 28500-ksi
of elasticity
E
p

ratio of tendon modulus  ng; := —

=075 to initial beam concrete P Eci
modulus
. Ep
ratio of tendon modulus n, = —
to beam concrete modulus E¢

MainProgram.xmcd v5.0



Mild Steel:

mild steel yield strength fy = 60-ksi

ratio of rebar modulus Es
to initial beam concrete Nmi : E.
modulus o

ratio of rebar modulus
to beam concrete modulus Ec

d distance fromtop of slab dgjzp rebar = 2.5-in

to centroid of slab reinf.

d distance from top of
beam to centroid of mild
flexural tension reinf.

Permit Loads

This is the number of wheel loads that comprise the truck, max for DLL is 11

dlong = 0-in

Nmi = 6.42

Nm= 572

mild steel modulus
of elasticity

area per unit width of
longitudinal slab reinf.

area of mild reinf lumped at
centroid of bar locations

Size of bar used create
used to calculate development

length

Indexes used to identify values in the P and d vectors

PermitAxleLoad' = (13.33 53.33 53.33)-kip

PermitAxIeSpacingT:(O 14 14 0)-ft

Distribution Factors

DataMessage = "This is a FSB15x59 Florida Slab Beam design, AASHTO distribution factors used"

calculated values:

tmMp_gmom = 0.37

user value overrides (optional):

user_gmom:=0

value check

tmp_Gshear = 0.63

User_gspear == 0

mom = if(User_gmom #0, User_gmomatmp_gmom)

Oshear == if(User_gshear # 0, User_gshear:tmp_gshear)

g:= 0.. (PermitAxles — 1)

Eg = 29000-ksi
.2
n
Aslab.rebar = 0-31'?

.2
As long = 0-In

BarSize = 5

PermitAxles = 3

gt:= 0..PermitAxles

tMP_Ymom.fatigue = 0-2

user_gmom.fatigue := 0

9mom.fatigue = if(User_gmom.fatigue # 0, User_gmom.fatigueatmp_gmom.fatigue)

D

Imom = 0.37
shear = 0.63

Imom.fatigue = 0-2

7/25/2016
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Section Views

Beam Section

0.5

(D
BeamType
ft -05
-1
0 2 4
(0
BeamType
ft
Total Slab, Effective Slab, and Beam
0.5
([ ] ([ ]
([ ] ([ ]
([ ] ([ ]
([ ] ([ ]
([ ] ([ ]
O L 2 2 .. .. L B 2
([ ] ([ ]
([ ] ([ ]
° \ °
([ ] ([ ]
[t ° ]
-05 o [ ]
([ ] ([ ]
([ ] ([ ]
([ ] ([ ]
([ ] ([ ]
-—.-‘ L-
1 ]
| |
\------------------------l
0 2 4
feet

—S|abh
® o o ocffective slab
e a» e heam

bl

7/25/2016 MainProgram.xmcd v5.0



Non-Composite Dead Load Input:

kip kip kip
W, =0.522.-— W =0.778-— Wi, =0-—
slab ft beam ft forms ft

Add _ kip additional non composite dead load (positive or negative)
—Wnoncomp = 0'0'? note: not saved to data file, may be saved to Mathcad worksheet.

Kip
Whnoncomposite := Wslab + Wheam + Worms + Add_Wnoncomp Whoncomposite = 1.3

kip
Wbnoncomposite := Wslab + Wforms + Add_Wnoncomp WDnoncomposite = 0.522-—=

Diaphragms/Point Load Input

End Diaphragms or Misc. Point Loads over Intermediate Diaphragms or Misc. Point
bearing... included in bearing reaction Loads... included in shear, moment, and bearing
calculation only reaction calculations
EndDiaphragmA := 0-kip begin bridge IntDiaphragmB := 0-kip input load is per
- beam
DistB := 0-ft

Longitudinal Distance B, C,
EndDiaphragmE := 0-kip end bridge IntDiaphragmC := 0-kip & D - Measured from CL

Bearing at begin bridge
DistC := 0-ft g J g

IntDiaphragmD := 0-kip

DistD := 0-ft
[+]
Composite Dead Load Input:
kip kip
Wiyture.ws = 0.075-—— Wparrier = 0.123-—=
ft ft
) kip additional composite dead load (positive or negative)
Add_Weomp = 0'0'? note: not saved to data file, may be saved to Mathcad worksheet
kip
Weomposite := Wruture.ws + Wharrier + Add_Weomp Weomposite = 0.197-—
kip
Weomp.str = Wharrier + Add_Wcomp Weomp.str = 0.123-—=

7/25/2016 MainProgram.xmcd v5.0



Release Dead Load Moments and Shear

Release DL, M(Kip-ft) & V(kip)

3001
M L
releasen
kip- ft
— 100t
Vv
releasen
kip b Sotttceccccccccceqecccccecsttttnnnnae e, . : '
0 12,207 24.415 IR T7 % AL AR R LY T ¥: %
- 100~
Locationp,
ft
max(Mrelease) = 231.8-kip-ft max(Vrelease) = 19-kip
0]

Noncomposite Dead Load Moments and Shear

Noncomp. DL, M(kip-ft) & V(kip)

4001
300

Mdl.non.compn
kipft 2007

le.non.compn 100"

kip Y
0 7 T T~ T T PR 1
- 100~
Locationp,
—
maX(Mdl.non.comp) = 371-kip-ft maX(VdI.non.comp) = 31-kip
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Composite Dead Load Moments and Shear
Composite DL, M(kip-ft) & V(Kip)
607
IV'dl.compn 401
kip-ft
— 20t
le.compn
kip Vbbb bl LLLL CLY T VTP PP AN -
ecece 0 12.207 24,415 36677 cceccccaayligs
- 20"
Locationp,
ft
max(Mj comp) = 56.2-Kip-ft max(Vai.comp) = 4.7-Kip
[]
Distributed Live Load Moments and Shear
Dist. LL, M(kip-ft) & V(Kip)
4001
Mdist.live.posn
kip-ft
300
IV'dist.live.negn
kip-ft
V . .
dlst.llve.posn 200
kip
Vdist.live.negn
kip 100
MShrdist.Iive.posn
Kip-ft 4
Rt - } S —— :------——_
Mshrdist live.neg TZ.207 iaatide oSS e i
.-o-._.-.-.- '
Kip-ft gt D
— 100~
Location,,
ft
Beam End Reactions... with IM factor only
max(Maist live.pos) = 359.6-kip-ft min(Mgist live.neg) = —8.7-Kip-ft Reaction; | = 58.71-kip
max(Vdist_"ve_pOS) = 57.8-kip max(Mshrdist,”ve,pos) = 315.5-Kip-ft Reactionp| = 36.56-kip
7/25/2016 MainProgram.xmcd v5.0



Prestress Strand Layout Input Strand Pattern
Generator:

Instructions: Strand Pattern Input Mode:

Double click the icon to open the ‘Strand Pattern StrandTemplate :=
Generator'. Specify the type, location, size, and
debonding of strands. When finished, press the

f I-*
=
‘Continue’ button. Then press '‘Read Strand Data’ I

button. Then press 'Recalculate Worksheet' button.

Recalculate Worksheet Read Strand Data ‘

Collapsed Region for Custom Strand Sizes...

[¥] Strand Multiplier

[¥] Strand Data and Pattern

[¥] Strand Properties

Tendon Layout

/ \

- 10 { { o o

[ eeseedesssssensiasens

0 20 40 60

<> <> Debonded
@@ @® Full Length

+ + Draped

Beam Surface

SupportLocation ejease = 0-ft  distance supports are located from the end of the beam after release;
may be used to check lifting points immediately after transfer

7/25/2016 MainProgram.xmcd v5.0 8



Partially Stressed Tendons (" Strand N")

partial prestress total force

PartialPSgqrce = 40-Kip
PartialPSggrce = 40-kip

PartialPS¢qge := if(BeamTypeTog =" ,20~kip,PartiaIPSforce)

centroid location of partial prestress

PartialPS|gcation = 1.4375in
from the top of the beam
PartialPS|gcation = 2-in

2.4375-in if BeamTypeTog = "II"

3-in if substr(BeamTypeTog,0,5) = "FSB12"
2-in if substr(BeamTypeTog,0,5) = "FSB15"
3-in if substr(BeamTypeTog,0,5) = "FSB18"

PartialPS|gcation :=

PartialPS|gcation Otherwise

[¥] Section Properties & Strand Profile Properties

Release Stresses

Release Stresses (ksi) Top, Bot., & Allow.

ftop.beam.reln \

M 0 Ttee.. 12207 24.415 36,623 .e"" 4583
f ‘ ....... ....... '
bot.beam.reln \ °°-.-..," PPUPT L [}

- _ I- ‘ L0 N '
ksi \ ]
fall.tension.reln “ S 'I
—2r ——"’_-- -------
ksi “ "v"— “~~s‘ "
— = =~
f ‘\ P - S < ]
L4
all.comp.reln _a
ksi
_ 4
Locationp,
ft

[¥] Prestress Force

7/25/2016 MainProgram.xmcd v5.0



Final Stresses

Final Stresses (ksi) Top, Bot., & Allowable

or
ftop.beam.stage&cln
ksi
ftop_slab.stageB.cZn
kSi s e G e GN e GEC EE O EE C EEC EE O EEC EE O EE O EE O GE O GE O GO GO N O GH O GE O GN O GN O GEN O GE O GH O GE O GB O G O GB © Gb ©
500G Lememtmemel
ftop.beam.stageS.cZn 24,415 S °.*"44.83
ecece .‘ '
oot beam.stages.c2 | s v I
n \ ° e V4 " .
- . s s '
ksi \ 0 . . b ~ e o \ .
-o e . V4 . ~ - 4 ~C . []
£ ‘ 0 ° . S ~ - & o \ .
top.beam.Fatiguel | °‘ / .. Ssao g Lol ‘\ ]
. -2r . ,. ... B ..c . i
ksi \. Se .. 0’ \e
fall.comp.caseln
ksi
fall.comp.caseZn
eeoe — 4'-
fall.comp.FatigueIn
ksi
fa".tension P e e e e e eeeee00000000000000000000000000000000000000000000000000000000000000COCS
ksi
_6
Locationy,
ft
[¥] Release Checks & Final Checks for Capacity Ratio (CR)
Stress Checks
min(CR_ftension.rel) =2.63 Check_frension.rel = "OK" (Release tension)
min(CR_feomp.rel) = 1.23 Check_feomp.rel = "OK" (Release compression)
min(CR_ftension.stageB) =215 Check_fiension.stages = "OK" (Service Ill, PS + DL +LL*0.8)
min(CR_fcomp.stageS.cl) =195 Check_feomp stages.c1 = "OK" (Service I, PS + DL)
min(CR_fcomp.stageS.cz) =208 Check_feomp stages.c2 = "OK" (Service I, PS + DL +LL)
_ o (Fatigue | , (PS + DL)*0.5 +1.5
mm(CR_fcomp.Fatiguel) =287 Check_fcomp.Fatiguel = "OK Fatigue Truck
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Strand Pattern Checks

CheckPattern0 = "OK"
CheckPattern1 = "OK"
CheckPattern2 = "OK"

CheckPattern3 = "OK"

CheckPattern = "OK"

check 0 - no debonded tendon in outside row

*Note: Check 1 may be less than

check 1 - less than 25% debonded tendons total ~ 30% provided that debonding does

check 2 - less than 40% debonded tendons

not occur within the horizontal
limits of the web (See SDG 4.3.1)

in any row

check 3 - less than 40% of debonded tendons (LRFD5.11.4.3)
terminated at same section

check 4 - more than half beam depth debond (SDG4.3.1)
length

[=] Section and Strand Properties Summary

Section and Strand Properties Summary

Apeam = 746.75-in2

Ycomp = —4.88-in
.2

Adeck = 406.42-in

db.ps = 0.6-in

foy = 243-ksi

T
Lshielding = (0 0 0)

Concrete area of beam

lpeam = 14367.7263~in4 Gross Moment of Inertia of Beam
about CG

Gross Moment of Inertia

Dist. from top of beamto CG lcomp = 41189.5979-in”
of gross composite section

Composite Section

about CG

Concrete area of deck slab Aps = 5_4.in2 total area of strands

diameter of Prestressing strand  min(PrestressType) =0 0 -low lax 1 - stress relieved

tendon vield strength

ft

Apsrow = (46 08 0.2)-in”

fpj = 203-ksi prestress jacking stress

0 1 2 3 4 5 6 7 8 9
d _ -12| -12| -12| -12| -12( -12| -12| -12| -12| -12
ps.row =
-10| -10{( -10| -10{( -10| -10| -10| -10| -10| -10
2 -2 -2 -2 -2 -2 -2 -2 -2 -2

TotalNumberOfTendons = 25

NumberOfDebondedTendons = 0

NumberOfDrapedTendons = 0

7/25/2016

StrandSize = "0.6 in low lax"
StrandArea = 0.22~in2
JackingForce per strand = 43.94-Kip
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Location of Depressed Strands

0.2

0.6

0.8

III Section and Strand Properties Summary

Prestress Losses Summary

fpj = 202.5-ksi Check_fpt = "OK"
. Note: Elastic shortening losses are zero in concrete stress calculations

AfIOES = O-ksi when using transformed section properties per LRFD 5.9.5.2.3
Apr = —21-ksi — =-10.14-%

foj

. fpe
fpe = 182-ksi — = 89.86-%
foj

0.8~fon = 194.-ksi Check_fpe = "OK"

Service Limit State Moments

Service | and Service Il Moments (Kip-ft)

800y
600r Tt
M e
pos.Serln < °
kipft 400 7
I\/|pos.Ser3n 200 4
kip-ft
0 12,207 24.415 36.623 48.83
— 200"
Locationp,
ft
max(Mpos ser1) = 785.7-Kip-ft max(Mpos sers) = 713.9-kip-ft
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[#] Calculation of Summary Values at Midspan & Stress Comparison with Different Methods

Summary of Values at Midspan

"Stage " "Topof Beam (ksi) " "Bottof Beam (ksi)"
1 -0.92 -1.94
Stresses = 2 098 -t
4 -0.91 -1.67
6 -1.88 -0.82
8 -2.46 0.14
"Condition " "Axial (kip)" "Moment (Kip*ft)"
PrestressForce = "Release" -1138.6 -331.4
"Final (about composite centroid)" -1023.2 —285.7
"Section " "Area (in"2) " "Inertia (in™4) " "distance to centroid from top of bm (in)"
"Net Beam " 741.13 14278.86 —-7.85
Properties = | "Transformed Beam (initial)" 776.61 14823.21 -8.01
"Transformed Beam " 772.76 14765.94 -7.99
"Composite " 1186.46 42872.07 -4.97
"Type " "Value (kip*ft)"
"Release" 231.8
ServiceMoments = | "Non-composite (includes bm wt.)" 371
"Composite" 56.2
"Distributed Live Load" 356.3

Stage 1 ---> At release with span length equal to length of the beam. Prestress losses are elastic shortening and overnight relax

Stage 2 ---> Same as release with the addition of the remaining prestress losses applied to the transformed beam

Stage 4 ---> Same as stage 2 with supports changed from the end of the beam to the bearing locations

Stage 6 ---> Stage 4 with the addition of non-composite dead load excluding beam weight which has been included since Stage 1

Stage 8 ---> Stage 6 with the addition of composite dead load and live loads applied to the composite section

7/25/2016 MainProgram.xmcd v5.0 13



[»] Camber at Release, Short Term Camber, & Summary of Slope Data

Camber, Shrinkage, and Dead Load Deflection Components

Deflection in inches

SlopeData =

Camber & Deflection

._.-.—.—.-.-.-.-.~.
| P _J ._.-o-.-.-o-o-.-._.-.‘.
o= -
- = L]

12907 2 ccecccccceccadbdbpecccccccnccssse TGO’

Location in feet

e camber @ release
eeee camber @ 30 days
camber @ 60 days
= e = camber @ 90 days
=« = camber @ 120 days
camber @ 240 days
= non-composite dead load deflection
=« e+« composite dead load deflection
live load deflection

"Stage" "Changein L @ Top (in)" "Change in L @ Bot. (in)" "Slope at End (deg)" "midspan defl (in)"

"Release" —0.0583 —0.2856 0.3152 0.6191
"30 Days" -0.1825 —-0.5511 0.5486 0.8365
"60 Days" -0.2284 -0.649 0.6388 0.9488
"90 Days" -0.2522 -0.7 0.6857 1.0367
"120 Days" —0.2668 -0.7312 0.7145 1.1085
""240 Days" —-0.2934 —-0.7881 0.7668 1.3027
"non-comp DL" -0.0732 0.0643 -0.2627 —0.8206
"comp DL" -0.0059 0.0119 —-0.034 —-0.1061
"LL" —-0.0324 0.0653 —0.1866 -0.573

[#] Ultimate Moment Capacity

7/25/2016
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Strength Limit State Moments

Nominal and Ultimate Moment Strength (Kip-ft)

(M
¢mommn ( nmn)0
Kip-ft 0000000000000 00000000 000000000
‘M‘ - 1500
Cl’mn
kip ft SO0 00es00nenenegeeee e
® P b i TS e
Mpos.str1 o -z L 3 ®
mn 1000 Py ™o
kip-ft A(. ° N N

Mpos.Stern
_ _Kipft 500

Mreqdmn

Kip- ft
000
0
0 12.207 24.415 36.623 48.83
Locationmp
fit
d>mommn.(I\Anm”)o .
CRstr.mom_:= 10 CRstr.mom_ = — LRFD5.7.3.3.2 min(CRstr.mom) = 1.27
q mn
max(Mreqd) = 1276.4-kip-ft CheckMomentCapacity := if (min(CRstr.mom) > 0.99, "OK™ ,"No Good!" )

CheckMomentCapacity = "OK"

[¥] FSB only - Design Check of Transverse reinforcing Bars E

[#] Shear Analysis

Strength Shear and Associated Moments
Str. V(kip) & Corresp. M(kip-ft)

1500
Vu.Strn
1000,
kip
Mshry sty
" 500
kip-ft
0 --------------
0 12.207 24.415 36.623 48.83
Locationp,
ft
max(Vy str) = 146.7-kip max(Mshry syr) = 1152.7-kip-ft
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D

Design Shear, Longitudinal, Interface and Anchorage Reinforcement

Stirrup sizes and spacings assigned in input file

Location spacing Number of Spaces area per stirrup
Al stirrup 12 4 0.8
A2 stirrup 18 1 0.8
A3 stirrup 18 1 0.8 5
S1 stirru tmp_s = | 18 |-in tmp_NumberSpaces = | 1 tmp_Astirryp = | 0.8 |-in
S2 stirrup 18 1 0.8
) 1 0.8
S3 stirrup 18 . 08
S4 stirrup 18 '
Locally assigned stirrup sizes and spacings The interface factor accounts for
situations where not all of the shear
To change the values from the input file enter the new values into the vectors below. reinforc_inq is embedded in the
Input only those that you wish to change. Values less than 0 are ignored. poured in place slab.
user_s SN user_NumberSpaces o = user_Astirrup .= interface_factor S —
nspacings nspacings nspacings nspacings
Al stirru
A SR Lin 1 B 0.25
A2 stirrup. L. 1 L2 0.5
A3 stirrup 1.in 1 el 1
.2
S1 stirrup 1.in 1 —1.in 1
. .2
S2 stirrup _1-in 1 —1-in 1
S3 stirrup —1-in -1 1.in2 1
S4 stirrup -1-in -1 —1'in2 1
—1-in2

Recalculate Worksheet

[*] Spacing Computation

Stirrup sizes and spacings used in analysis

The number of spaces for the S4 stirrup is calculated by the program to complete the half beam length.

Al stirrup 12

4 0.8
A2 stirrup 18 1 08
A3 stirrup 18 1 0.8
S1 stirrup s=|18 [-in NumberSpaces = | 1 Actirrup = | 08 in
S2 stirrup 18 1 0.8
S3 stirrup 18 1 0.8
S4 stirrup 18 8.25 0.8 EndCover = 6.5-in
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[¥] Shear Steel Required vs. Provided Computation
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1 2 0.
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kip
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kip

GshrVs.prov.shr

kip
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[»] Computation for Checks

CheckShearCapacity = "OK"

CheckStirArea = "OK"

CheckMaxShearStress = "OK"
CheckMaxStirSpacing = "OK"

CheckMinStirArea = "OK"

30

[#] Longitudinal Reinforcement
Longitudinal Steel Required vs. Provided
1500
e Al
Py e
Vlong.reqdhS Lo
1000 7z
kip /
y /
long.prov 0
L
kip /
- /
4
0
0 10 20
Locationpg

CRLongSteeIhs = if Vlong.reqdhs < .01kip, 100,

CheckLongSteel := if (min(CR_ongsteel) > 1,"OK" ,"No Good, add steel!" )

ft

Vlong.provhS
min(CR_ongsteel) = 1.42

V,
Iong.reqdhs

CheckLongSteel = "OK"

[#] Interface Shear Reinforcement

Interface Steel Required vs Provided

30

i
vi.reqd, o H
in2 0.4 p
f !
— ]
Av.prov.interfacehs I. -
02 emememen
in2 !
ft ]
—tel= k’
0
0 10 20

Locationpg
ft
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Typically shear steel is extended up into the deck slab.
These calculations are based on shear steel functioning as interface reinforcing.
The interface_factor can be used to adjust this assumption.

2 in2 If max(Avf.min) or max(Avf.des) is greater than 0 in2/ft,

in
maX(Avf-deS) = 0'? interface steel is required.

max(AVf_min) = O-F

ChecklnterfaceSpacing = "OK"

CheckinterfaceSteel :

if[ TotallnterfaceSteelProvided >1,"0K" ,"No Good"]

TotallnterfaceSteelRequired + 0.001-in2

CheckinterfaceSteel :

if (substr(BeamTypeTog,0,3) = "FLT" ,"N.A." , CheckinterfaceSteel)  CheckInterfaceSteel = "OK"

Anchorage Reinforcement and Maximum Prestressing Force

Was FDOT Design Standard splitting reinforcing used? (bars Y,K, & Z)

StandaraSplittingReinforcing := if yes-> checks max allowable standard prestress force

yes M if no-> checks stirrup area given input prestress force

[¥] Splitting (Bursting) Resistance

CheckSplittingSteel = "N.A." CheckMaxPrestressingForce = "OK"

Summary of Design Checks

checkO = AcCeptAASHTO
check3 := Check_fp

check := Check_feomp.rel

check1 := AcceptSDG
check 4= Check_fpe

ChECk7 := Check_fiension.stages

check2 := AcceptOntario
check5 := Check_fiension.rel

checkg := Check_feomp stages.c1

check9 := Check_fcomp stages.c2 check10 := Check_feomp.Fatiguel check11 := CheckMomentCapacity

check12 := CheckMaxCapacity check13 := ChecksStirArea check1 4= CheckShearCapacity

check15 := CheckMinStirArea check16 := CheckMaxStirSpacing check17 := CheckLongSteel

check18 := ChecklnterfaceSpacing check19 := CheckSplittingSteel check20 := CheckMaxPrestressingForce
check21 = CheckPattern0 check22 = CheckPattern1 check23 = CheckPattern2
check2 4= CheckPattern3 check25 := CheckPattern 4 check26 := ChecklInterfaceSteel
check27 := CheckStrandFit check28 = Check_SDGl_leiSmay2 Link to Note- Checks, 0, 1 & 2
[+
checkT — 0 1 2 3 4
0 "OK" "N.A." "N.A." "OK"

click table to reveal scroll bar...  [TotalCheck = "OK" |
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LRFR Load Rating Analysis

FDOT Maintenance Office Bridge Load Rating Manual

[+] Load Rating Computations

"Limit State"
"Strength I(Inv)"
"Strength 1(Op)"
I—RFRIoadrating =
"Service 111(Op)"

"Strength I1"

Longitudinal Steel Check:

CRLongSteeI.HL93 =152 CRLongSteeI.Permit =142

[¥] Write Data Out

"Service HI(Inv)"

"DF" "Rating"
0.37 1.72
0.37 2.22
0.37 117
0.37 1.68
0.37 1.65

"Tons"
"N/A"
"N/A"
"N/A"
"N/A"
98.83

"Dim(ft)"
22.92
22.92
22.92
22.92
22.92

"DE"
0.63
0.63

"N/A"

"N/A™
0.63

Moment (Strength) or Stress (Service) Shear (Strength)

"Rating"
4.89
6.33

"N/A"
"N/A"
4.53

CheckLongSteel|gagrating = "OK"

"Tons"
"N/A"
"N/A"
"N/A™
"N/A™
271.74

"Dim(ft)"
1.43
1.43

"N/A"
"N/A"
1.43

HL-93
HL-93
HL-93
HL-93

*Permit

*note: default permit load is
FL120 per input worksheet

7/25/2016
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